Two ascomycete strains were isolated from creosote-contaminated railway sleeper wood. By using a polyphasic 16 approach combining morpho-physiological observations of colonies with molecular tools, the strains were 17 identified as Fusarium oxysporum Schltdl. (IBPPM 543, MUT 4558; GenBank accession no. MG593980) and
The fungi had been collected from the grounds of the Saratov oil refinery. The Fusarium strain had been isolated 82 from creosote-contaminated railway sleeper wood, and the Lecanicillium strain had been isolated from a 83 sporocarp of Stropharia sp., which had been collected from oiled litter. Samples were placed in petri dishes 84 containing an agarized basidiomycetes rich medium (Bezalel et al. 1997) 
92
NucleoSpin kit (Macherey Nagel GmbH, Duren, DE, USA) and was amplified by PCR with specific primers for 93 the ITS1-5,8S-ITS2 region. PCR products were purified and sequenced at the Macrogen Europe Laboratory 94 (Amsterdam, The Netherlands). The resulting sequences were compared with the reference sequences in the 95 online databases provided by the CBS-KNAW Collection (Westerdijk Fungal Biodiversity Institute, The same temperature in Kirk's medium (Kirk et al. 1986 ) with our modifications (g/L): KH 2 PO 4 , 0.2; with 25 mM phosphate buffer (pH 6.0), and 1% maltose was the carbon and energy source. Ligninolytic enzyme 107 production was increased by supplementing Kirk's medium with 0.1% Tween 80 (Jager et al. 1985) . The fungi 108 were grown in 250-mL Erlenmeyer flasks, each containing 100 mL of either basidiomycetes rich medium or growth medium by filtration. The increase in mycelium production (mg of dry biomass) was found by weighing.
119
Residual PAHs and oil were extracted from the bulk of the flasks (without separation of the growth medium 120 from mycelia) with chloroform (5 mL, three times). The resulting extracts were evaporated and were analyzed as carbon and energy for Fusarium fungi, and the need for cometabolism was often reported.
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The other fungus tested was L. aphanocladii. The reason for our interest in it is related to its typical 180 ecological niche: L. aphanocladii is usually reported to be an entomopathogenic fungus. In this work, L.
181
aphanocladii was isolated only with the traditional basidiomycetes rich medium containing peptone and yeast 182 extract; therefore, it can be considered a saprotroph.
183
L. aphanocladii IBPPM 542 intensely degraded all the PAHs, removing 40 to 80% for three-ring PAHs 184 (anthracene, phenanthrene, and fluorene) and about 50% of those with four condensed rings (pyrene, 185 fluoranthene) ( Fig. 1A) . Some degradation metabolites were identified. These included 9,10-anthraquinone 186 (retention time, 4.51 min), 9,10-phenanthrenequinone (retention time, 5.04 min), and 9-fluorenone (retention 187 time, 4.33 min), the products of degradation of anthracene, phenanthrene, and fluorene, respectively.
188
The appearance of the degradation products and the disappearance of the substrate were checked only 189 after 14 days of growth. In separate experiments, in which the growth time of both fungi was extended to 28 190 days, the degradation products disappeared and phthalic acid was simultaneously formed (data not presented). oil hydrocarbons. Both ascomycetes used in this study were active oil degraders, with 60% of oil transformed with L. aphanocladii and 84% with F. oxysporum (Fig. 1A) .
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The degradation by both fungi of all pollutants used in this study was accompanied by the production 196 of an emulsifying compound(s). Emulsifying activity of the medium (E 48 ) varied from 6.2 to 41%, depending 197 on the fungal species and on pollutant solubility (Fig. 1B) . No emulsifying activity was detected in the control 198 (pollutant-free) treatments. The production of a biosurfactant that increases the solubility of hydrophobic 
203
As said above, 9,10-anthraquinone was a metabolite from PAH degradation by the fungi tested. The 
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In our experiments, both fungi decolorized the two anthraquinone-type dyes used, Acid Blue 62 and 211 Reactive Blue 4. As expected, L. aphanocladii, an active degrader of aromatic compounds, intensely decolorized 212 the dyes (to a level as high as 70%; Fig. 2 ).
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Data on the decolorization activity of F. oxysporum and L. aphanocladii may indirectly point to the 214 production of ligninolytic enzymes by these fungi. Therefore, we next measured the activities of the main control (pollutant-free) treatments.
217
In the controls, no ligninolytic enzyme activity was found. In polluted environments, both fungi 
